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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  Inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investiga¬ 
tion  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  th  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure  cer¬ 
tain  conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  struct  ire. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  natare.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  The  spillway  design  flood  provi¬ 
des  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
detemining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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DISTRIBUTION  STATEMENT  A 

Approved  lor  public  release] 
Distribution  Unlimited 


PHASE  I  REPORT 

NATIONAL  DAii  INSPECTION  REPORT 


NAME  OF  DAil 
STATE  LOCATED 
COUNTY  LOCATED 
STRErtii 

DATES  OF  INSPECTION 
COORDINATES 


Bigan  Dam 
Pennsylvania 
Some  rset 
Sandy  Run 

June  4,  1961  and  June  15,  1961 
Lac;  40°  11’  Long:  78°  48.2’ 


ASSESSMENT 


The  assessment  of  Bigan  Dam  is  based  upon  visual  observations  made  at 
the  time  of  inspection,  review  of  available  records  and  data, 
hydraulic  and  hydrologic  computations  and  past  operational 
performance. 

Bigan  Dam  appears  to  be  in  poor  condition  and  modifications  to  the  dam 
have  apparently  been  in  progress  for  several  years.  The  reservoir 
pool  is  maintained  at  a  reduced  level  due  to  a  directive  from  the 
Commonwealth  pending  the  completion  of  design  modifications  to  the 
structure.  Due  to  the  questionable  condition  of  the  earthen  embank¬ 
ment  section  near  the  right  abutment,  the  static  stability  of  the 
structure  is  questionable.  The  spillway  for  the  dam  is  a  temporary 
structure,  and  a  new  spillway  is  planned  at  the  dam.  The  owner  should 
be  urged  to  complete  the  construction  of  the  facility  as  soon  as 
possible.  The  completion  of  the  structure  should  include  an 
assessment  of  the  earthen  embankment  section  near  the  right  abutment, 
and  the  stability  of  the  section  should  be  evaluated. 


The  drainline  valve  was  observed  to  be  in  the  open  position  during  the 
inspection.  Flow  through  the  drainline  was  discharging  beyond  the 
downstream  toe  of  the  dam. 


bigan  Dam  is  a  high  hazard-small  size  dam.  The  recommended  spillway 
design  flood  (SDF)  for  a  dam  of  this  size  and  classification  is  in 
the  range  of  1/2  PHF  to  PMF.  Based  on  the  downstream  potential  for 
loss  of  more  than  a  few  lives,  the  spillway  design  flood  (SDF)  has  been 
selected  as  the  PMF. 


The  visual  observations,  review  of  available  data,  hydrologic  and 
hydraulic  calculations  and  past  operational  performance  indicate  that 
the  Bigan  Dam  is  capable  of  controlling  approximately  50%  of  the  PMF. 
The  spillway  is  classified  as  inadequate  as  it  cannot  pass  the 
spillway  design  flood  (PMF) 
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BlGAN  DAM 
PA  237 


The  following  recommendations  and  remedial  measures  should  be  insti¬ 
tuted  immediately. 

1.  An  assessment  should  be  made  of  the  earthen  embankment  sec¬ 
tion  near  the  right  abutment  of  the  dam.  Observations  made  during  the 
inspection  indicate  that  the  material  is  relatively  uncompact  and 
easily  erodable.  A  stability  analysis  of  the  earthen  embankment  sec¬ 
tion  should  be  made  by  a  registered  professional  engineer 
knowledgeable  in  dam  design  and  analysis. 

2.  A  reduced  level  in  the  reservoir  should  be  maintained  until 
the  analysis  of  the  embankment  and  the  spillway  is  completed  and 
construction  of  modifications  are  completed. 

3.  Final  construction  at  the  facilities  should  include  final 
grading  cf  the  embankment  crest  and  slopes  to  include  the  placement  of 
riprap  on  the  upstream  slope  as  indicated  on  the  design  drawings  and 
the  removal  of  the  trees  on  the  downstream  slope.  The  top  of  dam  ele¬ 
vation  should  be  consistent  along  the  entire  length  of  the  crest  with 
the  top  of  dam  elevation  equalling  the  top  elevation  of  the  spillway 
abutments.  Protective  vegetation  should  be  supplied  for  the  embank¬ 
ment  crest  and  slopes.  All  proposed  modifications  should  be  completed 
as  soon  as  possible. 

4.  A  regularly  scheduled  maintenance  and  operation  plan  should 
be  prepared  and  implemented  upon  completion  of  the  project  to  insure 
continued  safe  operation  of  the  structure. 

3.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

b.  A  safety  inspection  program  should  be  implemented  with 
inspections  at  regular  intervals  by  qualified  personnel. 

7.  Positive  upstream  closure  should  be  provided  for  the 
drainline i  or  the  drainline  should  be  plugged  and  some  other  means 
devised  to  drain  the  reservoir.  An  alternate  method  for  draining  the 
reservoir  should  not  Include  a  pressurized  pipe  through  the 
embankment. 


Overview  of  Bigan  Dam 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
BIGAN  DAM 

NDi.  I.D.  NO.  PA  237 
DER  L.u.  NO.  50-94 


SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  tha  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  inspection  of  dams  througnout  the 
United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Bigan  Dam  is  an  earthfill  dam,  1300 
feet  long  and  24  feet  high.  The  crest  width  of  the  dam  varies,  with 
the  majority  of  the  crest  being  15  feet  wide.  The  downstream  slope  of 
the  dam  varies  from  2H;  IV  to  C.5H:1V.  The  upstream  slope  of  the  dam 
has  a  relatively  consistent  slope  of  2ri:  IV,  The  aac;  is  still  under 
construction,  and  no  protective  vegetation  exists  on  the  crest  or  slo¬ 
pes  of  the  dam. 

The  spillway  for  che  dam  exists  near  the  left  abutment  of  the 
embankment  section.  The  spillway  is  still  under  construction,  and  a 
temporary  roadway  exists  at  the  entrance  to  the  spillway.  Three  24" 
diameter  corrugated  metal  pipes  have  been  placed  through  the  temporary 
roadway  at  the  entrance  to  the  spillway  channel.  The  spillway  con¬ 
sists  of  an  open  earth  cut  trapezoidal  channel.  A  spillway  discharge 
channel,  J00  feet  lung,  discharges  flows  from  the  spillway  into  the 
natural  stream  beyond  the  downstream  toe  of  the  Jam. 

The  drainline  facilities  tor  the  reservoir  consist  of  a  12" 
diameter  cast  iron  pipe  through  the  embankment  located  approximately 
300  feet  right  of  the  spillway.  The  control  facility  for  the 
drainline  exists  at  the  downstream  end  of  the  line. 

b.  Location.  The  dam  is  located  on  Sandy  Run,  approximately  3.5 
miles  southeast  of  Windber,  Faint  Township,  Somerset  County, 

Fennsy Ivania.  Bigan  Dan.  can  be  located  on  the  Windber,  1*A,  U.s.C.S.  7.5 
minute  quadrangle. 
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c.  Size  Classification.  Bigan  Dam  is  a  small  sic*  dam  (24  feat 
high,  210  acrt-faat). 

d.  Hazard  Classification.  Bigan  Dam  ia  a  high  hazard  dam,  Ona 
home  ia  located  approximately  500  feat  downstream  and  Mast  of  the  dam, 
Two  additional  homaa  ara  locatad  within  two  milaa  downatraam  of  tha 
dam,  Downatraam  conditiona  indicata  that  tha  loaa  of  mora  than  a  faw 
livaa  and  aignificant  proparty  da mag a  la  probabla  should  tha  scruc- 
tura  fail, 

e.  Ownership.  Bigan  Dam  is  owned  by  Mr.  M.  H.  Blgan. 
Corraapondenca  should  be  addressed  to:  . 

Mr,  M.H.  Blgan 

421  Blgan  Drive 

Windber,  Pennsylvania  15963 

B14/467-9700 

f.  Purpose  of  Dam.  Tha  dam  is  utilized  by  the  owner  for  the 
purposes  of  fire  protection  and  recreation. 

g.  Design  and  Conatruction  History.  The  dam  was  originally 
constructed  sometime  around  1957  by  the  owner.  Damages  to  the 
spillway  and  embankmenc  occurred  in  July  1977,  due  to  heavy  rains  in 
the  Johnstown  area.  Correspondence  in  the  DER  file,  dated  August  3, 
1977,  indicates  that  the  owner  was  notified  that  an  inspection  had 
occurred  at  the  site.  The  Inspection  disclosed  that  the  dam  had  been 
overtopped  and  also  disclosed  several  items  that  were  in  need  of 
future  attention.  The  owner  was  requested  to  retain  the  services  of  a 
registered  professional  engineer  to  make  an  in-depth  study  of  the  con¬ 
dition  of  the  dam.  No  later  correspondence  was  located  in  the  file 
which  reported  the  results  of  the  study. 

Neilan  Engineers,  Inc.,  of  Somerset,  Pennsylvania  had  been 
retained  to  design  modifications  to  Improve  the  condition  of  the  dam, 
as  directed  in  the  August  3,  1977  correspondence  between  the  owner  and 
the  Division  of  Dams  and  Encroachments. 

The  modifications  designed  by  the  Neilan  Engineers,  Inc.,  included 
the  restoration  of  the  embankment  and  the  design  of  a  new  spillway  for 
the  dam.  The  embankment  modifications  included  the  slopes  graded  to 
2.5H:1V  slopes  with* a  15  foot  crest  width.  The  top  of  dam  elevation 
was  2070.0.  Twelve  inch  riprap  was  to  be  placed  along  the  upstream 
slope  of  the  dam. 

The  spillway  modifications  included  the  construction  of  a  rein- 
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i oread  concr«c«  weir  with  a  grouted  riprap  approach  and  a  concrete 
channel  bottom  in  the  area  o£  the  embankment.  A  10  foot  long  grouted 
riprap  eection  waa  designed  at  the  outlet  for  the  spillway  and  the 
discharge  channel  protected  with  12"  diameter  riprap.  The  left  bank 
of  the  spillway  was  to  be  on  a  5H: IV  slope  and  the  right  bunk  of  the 
spillway  on  a  lOHs IV  slope.  The  crest  elevation  of  the  concrete  weir 
was  designed  to  be  2065.0.  Overflow  pipes  were  designed  tc  be 
constructed  through  the  concrete  control  section,  but  it  was  reported 
oy  the  owner  that  the  overflow  pipes  were  to  be  deleted  from  the 
design. 

h.  Normal  Operating  Procedures.  The  reservoir  is  currently 
maintained  in  a  near  drained  condition.  The  drainline  valve  at  the 
structure  remains  in  an  open  position  as  directed  by  the  State. 

1.3  Pertinent  Data. 

a.  Drainage  Area.  2.0  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  flood  at  dam  site  (July,  1977)  Unknown 

urainline  capacity  at  normal  pool  Unknown 

Spillway  capacity  at  top  of  dam  2710 

c.  Elevation  (HSL)  (feet).  -  Field  survey  based  on  an  assumed 
top  of  dam  elevation  for  the  original  embankment,  2070.5  feet,  design 
drawings  and  U.S.G.S.  7.5  minute  quadrangle. 


Top  of  dam  -  low  point 
Top  of  dam  -  design  height 
Pool  elevation  at  time  of  inspection 
Spillway  crest  -  channel  bottom 

-  invert  (3)  24"  diameter  CMP's 

-  top  of  temporary  roadway 
Maximum  pool  -  design  surcharge 

Upstream  portal  -  12"  diameter  cast  iron  pipe 
Downstream  portal  -  12”  diameter  cost  iron  pipe 
Streambed  at  centerline  of  dam 
Maximum  tailwater 
Toe  of  dam 


2068.2 

2070.0 

2059.8 

2060.5 

2060.5 
2064.3 
2070.0 
Unknown 

2044.5 
Unknown 
Unknown 
2044.5 


d.  Reservoir  (feet). 

Length  of  maximum  pool 
Length  of  normal  pool 


1500 

1000 
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Storage  (acre-feet) 


«• 


Normal  pool 
Top  of  dam 

f .  Reservoir  Surface  (aorta). 

Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 

Length  (excluding  3pillway) 
Haight 

Top  width  (minimum) 

Side  slopes  -  upstream 
-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


53 

210 


24.6 

15.6 
15.8 


Earthfill 
1800  feet 
24  feet 
15  feet 

2H.-1V  to  2 .511:  IV 
2.5H: IV 
Unknown 
Unknown 
Unknown 
Unknown 


h.  Reservoir  Drain. 

Type 

Length  (approximate) 

Closure 

Access 

Regulating  facilities 

Spillway,  (temporary  construction) 

Type 


Length  (bottom  width) 

Crest  elevation  (channel  bottom) 
Upstream  channel 


Downstream  channel 


12”  diameter 
cast  iron  pipe 
110  feet 

Gate  on  downstream 
end  of  pipe 
Downstream  toe 
Gate  valve 


Trapezoidal 
earth  cut  with 
discharge  channel 
3S  feet 
2060.5 
Lake  with 
temporary  earthen 
berm  at  approach 
to  control  section 
Trapezoidal  discharge 
channel  to  natural 
stream 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  available  ii'iconaac* on  in  the  files  of  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental  Resources, 
revealed  that  some  correspondence  and  various  original  design  drawings 
were  available  for  review.  Design  drawings  relative  to  the  modifica¬ 
tions  to  the  dam  were  supplied  by  the  owner,  through  the  owner's 
engineer  (Neilaa  Engineers ,  Inc.). 

2.2  Construction.  Final  construction  of  the  modifications  to  the 
earthen  embankment  and  spillway  are  as  yet  Incomplete.  Final  shaping 
of  the  embankment  crest  and  slopes  remains  to  be  completed,  and  the 
spillway  Is  a  temporary  structure. 

2*3  Operation.  No  planned  construction  schedule  exists  for  the  dam. 
Work  on  the  dam  and  spillway  is  performed  on  an  unscheduled  basis. 

2.4  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by  the 
Pennsylvania  Department  of  Environmental  Resources,  Bureau  of  Dams  and 
Waterway  Management  and  the  owner's  engineer  (Neilan  Engineers  Inc.). 

b.  Adequacy.  This  Phase  t  Report  is  based  on  the  visual  inspec¬ 
tion  and  hydrologic  and  hydraulic  analysis.  Sufficient  information 
exists  to  complete  a  Phase  I  Report. 


5 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings. 

a.  General.  The  onsite  inspection  of  Bigan  Dam  was  conducted  by 
personnel  of  L.  Robert  Kimball  and  Associates  on  June  4,  1981  and  June 
15,  1981.  °rior  to  the  inspection,  the  inspection  team  met  with  the 
owner  and  the  owner's  engineer,  Mr.  Lynn  Young.  Information  relative 
to  the  proposed  design  were  discussed.  The  owner's  engineer  supplied 
the  inspection  team  with  a  set  of  design  drawings.  Neither  the  owner 
nor  his  engineer  accompanied  the  inspection  team  during  either 
inspection.  The  Inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure,  abutments  and 
toe. 

2.  Examination  of  the  spillway  facilities,  exposed  portion  of 
any  outlet  works  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the  drainage 
basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  is  still  under  construction.  The  majority  of 
fill  placement  on  the  embankment  appears  to  be  complete.  Final 
shaping  of  the  embankment  slopes  and  crest  is  required.  Surface  ero¬ 
sion  on  the  embankment  crest  and  slopes  is  considerable.  Ponding  of 
water  was  observed  on  the  embankment  crest  in  various  locations  due  to 
the  uneven  condition  of  the  crest.  It  was  also  observed  during  the 
inspection  that  a  significant  portion  of  the  embankment  is  wider  than 
indicated  on  the  design  drawings. 

It  was  noted  during  the  inspection  that  a  majority  of  the 
downstream  slope  of  the  dam  ranges  from  2H: IV  to  2.5H:1V,  although 
several  areas  along  the  upstream  slope  were  noted  to  be  relatively 
steep.  A  portion  of  the  upstream  slope  of  the  dam  near  the  right 
abutment  showed  visible  tension  cracks  along  the  crest  of  the  dam. 

The  embankment  section  near  the  right  abutment  of  the  dam  was  observed 
to  be  very  soft  and  relatively  uncompact.  The  material  in  this  area 
was  considered  as  being  highly  erosive  and  it  was  noted  that  failure 
of  the  embankment  in  this  area  could  potentially  occur  prior  to  over¬ 
topping  of  the  dam.  The  placement  of  riprap  on  the  upstream  slope  of 
the  dam  has  not  yet  been  completed.  The  earthen  embankment  section  to 
the  right  of  the  spillway  had  a  significantly  increased  crest  width. 
The  crest  width  in  the  area  was  greater  t.  an  50  feet. 

c.  Appurtenant  Structures.  The  spillway  for  the  dam  is  located 
at  tne  left  abutment  of  the  embankment.  The  spillway-  is  a  temporary 
structure.  The  spillway  is  a  trapezoidal  open  cut  spillway  with  a 
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trapezoidal  discharge  channel  approximately  300  feet  long.  A  tem¬ 
porary  earth  berm  exists  along  the  approach  to  the  channel.  Three  2d" 
diameter  corrugated  metal  pipes  exist  through  the  earth  berm.  The 
berm  serves  as  a  roadway  across  the  channel.  It  was  noted  during  the 
inspection  chat  during  periods  of  high  discharges  through  the  channel , 
the  roadway  would  quickly  erode  away.  The  bottom  width  of  the  channel 
in  the  area  of  the  embankment  was  measured  to  be  3tf  feet.  The  side 
slopes  of  the  control  section  for  the  channel  were  estimated  to  be 
1H: IV.  The  existing  channel  slopes  are  formed  by  the  tginal 
embankment.  The  discharge  channel  for  the  spillway  appears  to  be 
nearly  complete  with  the  exception  of  the  placement  of  riprap  in  the 
channel. 

The  waterlevel  in  the  reservoir  was  below  the  existing  spillway 
crest  and  planned  normal  pool  elevation.  The  drainline  for  the  reser¬ 
voir  is  located  approximately  BUG  feet  right  of  the  spillway.  The 
drainline  consists  of  a  12"  diameter  cast  iron  pipe.  A  gate  valve 
exists  on  the  downstream  eixl  of  the  pipe.  The  valve  was  in  the  open 
position,  and  flow  through  the  pipe  was  discharging  during  the 
inspection.  Flow  through  the  drainline  discharges  beyond  the 
downstream  toe  or  the  dam  into  the  natural  stream.  Small  trees  and 
□rush  were  growing  along  the  downstream  slope  and  beyond  the  toe  In 
the  area  between  the  spillway  and  the  dralnline.  This  condition  was 
not  considered  as  being  significant  due  to  the  relative  width  of  the 
embankment  in  this  area.  Final  sloping  of  the  downstream  slope  in 
this  area  should  include  Che  removal  of  the  trees  as  a  precaution 
against  future  slope  instability  in  the  area. 

d.  Reservoir  Area.  The  visible  portion  of  the  watershed  area 
was  observed  to  be  covered  almost  entirely  by  forested  lands.  The 
watershed  slopes  In  the  area  of  the  reservoir  were  observed  to  be 
relatively  moderate.  The  reservoir  slopes  did  not  appear  to  be 
susceptible  to  massive  landslides,  which  would  affect  the  storage 
volume  of  the  reservoir  or  cause  overtopping  of  the  dam  ty  displacing 
water. 


e.  Downstream  Channel.  The  downstream  channel  for  tlia  Bigan  Dam 
consists  of  Sandy  Run,  which  is  tributary  of  the  Roaring  Fork  Creek. 
Sandy  Run  converges  with  the  Roaring  Fork  Creek  approximately  1/2  mile 
downstream  of  the  dam.  One  home  is  located  approximately  5QU  feet 
downstream  and  west  of  the  dam.  Two  additional  homes  are  located 
within  two  miles  downstream  of  the  ddm.  Downstream  conditions  Indi¬ 
cate  the  loss  of  more  than  a  few  lives  and  significant  property  damage 
is  probable  should  the  structure  fall. 

3.2  Evaluation.  The  dam  is  still  under  construction.  A  reduced  pool 
elevation  has  been  maintained  at  the  facility  for  several  years.  It 
is  apparent  that  a  majority  of  the  proposed  fill  has  been  placed  on 
the  embankment.  The  prolonged  time  of  construction  and  the  lack  of 
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erosion  protection  on  the  upstream  slope  of  the  dam  has  allowed 
deterioration  of  the  upstream  slope  of  the  dam  to  occur  in  several 
areas. 

It  appears  as  though  a  200  foot  section  of  the  embankment  near 
the  right  abutment  was  placec1  in  a  relatively  uncompacted  manner.  The 
fill  material  was  visibly  different  from  the  majority  of  the  embank¬ 
ment,  and  it  was  noted  that  the  material  was  highly  erosive  and  relati¬ 
vely  soft.  Failure  of  this  section  of  the  embankment  was  noted  as 
possibly  occurring  prior  to  overtopping  of  the  embankment.  The  low 
spot  on  the  embankment  crest  was  determined  to  be  in  this  area. 

The  spillway  is  a  temporary  structure.  The  evaluation  of  the 
hydraulic  features  associated  with  this  dam  were  conducted  based  on 
the  present  condition  of  the  spillway. 


SECTION’  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  presently  in  e  near  drained 
condition.  The  continued  construction  at  the  facility  is  on  an 
unscheduled  basis. 

4.2  l-ialntenance  of  the  Dam.  Since  the  dam  is  still  under 
construction,  no  planned  maintenance  schedule  exists  for  the  dam. 

*♦.3  Maintenance  of  Operating  Facilities.  No  planned  maintenance 
exists.  The  dam  is  still  under  construction  and  the  reservoir 
drainline  is  maintained  in  an  open  position. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in  effect 
to  warn  downstream  residents  of  large  spillway  discharges  or  imminent 
failure  of  the  dam. 

h.5  Evaluation.  The  construction  of  the  aam  is  as  yet  not  complete. 
No  maintenance  or  operational  procedures  are  necessary  at  this  time. 

A  planned  maintenance  and  operation  program  should  be  prepared  and 
implemented  upon  completion  of  the  dam. 

An  emergency  action  plan  should  be  available  for  every  dam  in  the 
high  and  significant  hazard  categories.  Such  plans  should  outline 
actions  to  be  taken  by  the  operator  to  minimize  downstream  effects  of 
an  emergency,  and  should  include  an  effective  warning  system.  No 
emergency  action  plan  has  been  developed. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  No  detailed  information  was  available  relative 
to  the  hydraulic  and  hydrologic  design  of  the  dam.  It  was  reported  by 
the  design  engineer,  the  Nellan  Engineers,  Inc.,  that  the  C-curve  was 
used  in  the  3pillway  design. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir  level  data 
were  available.  The  dam  was  overtopped  during  the  July  1977  flood 
caused  by  heavy  rainfalls  in  the  Johnstown  area. 

c.  Visual  Observations.  The  spillway  was  under  construction. 
Rough  excavation  had  occurred  in  the  area  of  the  proposed  spillway.  A 
temporary  roadway  (earth  berm)  existed  across  the  approach  to  the 
spillway  channel.  Three  24"  diameter  corrugated  metal  pipes  exist 
through  the  earth  berm.  It  was  the  judgement  of  the  inspection  team 
that  the  analysis  of  the  spillway  would  assume  the  rapid  deterioration 
of  the  earth  berm  at  the  approach  to  the  spillway.  The  spillway  chan¬ 
nel  walls  in  the  area  of  the  control  section  were  cut  Into  the  origi¬ 
nal  embankment  In  the  area.  The  cut  slopes  were  observed  to  be 
approximately  lh: IV.  The  construction  of  the  spillway  discharge  chan¬ 
nel  appeared  to  be  nearly  complete,  except  for  final  dressing  of  the 
channel  bottom  and  walls  and  the  placement  of  riprap  in  the  channel. 

The  crest  of  Che  dam  was  relatively  uneven.  The  low  spot  on  the 
embankment  crest  was  determined  to  be  near  the  right  abutment  of  the 
ciam. 


d.  Overtopping  Potential.  Overtopping  potential  was  investi¬ 
gated  through  the  development  of  the  probable  maximum  flood  (PMF)  for 
Che  watershed  and  the  subsequent  routing  of  the  PMF  and  fractions  of 
the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  chat  the 
HF.C-1  Dam  Safety  Version  systemized  computer  program  be  utilized.  The 
program  was  prepared  by  the  Hydrologic  Engineering  Center  (HEC),  U.S. 
Army  Corps  of  Engineers,  Davis,  California,  July  1978.  The  major 
methodologies  or  key  input  data  for  this  program  are  discussed  briefly 
in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  completion  of  the  hydraulic 
awl  hydrologic  analysis  for  this  structure,  it  was  necessary  to  make 
the  following  assumptions. 
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1.  The  pool  elevation  in  the  reservoir  was  assarted  to  be  at  the 
invert  elevation  of  the  three  24“  diameter  corrugated  metal  pipes, 
2060.5. 

2.  The  earth  berm  which  exists  across  tne  approach  to  the 
spillway  was  assumed  to  undergo  rapid  deterioration  during  initial 
discharges  through  the  spillway. 

3.  No  discharge  was  considered  through  the  12“  diameter  cast 
iron  pipe  drainline. 

4.  The  top  of  dam  Was  considered  to  be  the  low  spct  elevation, 
2066.2.  Overtopping  of  the  embankment  crest  is  to  be  determined 
through  the  $L,  $V,  (HEOl)  program  option. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets  for  the 
computer  output  are  presented  in  Appendix  0. 

Peak  inflow  (?MF)  5793  cfs 

Spillway  capacity  2710  cfs 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood  (SDF) 
is  based  on  the  hazard  and  size  classification  of  the  dam.  The  recom¬ 
mended  spillway  design  flood  for  a  dam  of  this  size  and  hazard  classi¬ 
fication  is  in  the  range  of  1/2  PMF  to  PMF.  Three  homes  exist  within 
two  miles  downstream  of  the  dam.  The  potential  for  loss  of  more  than 
a  few  lives  is  probable  should  the  structure  fail.  Due  to  the 
downstream  potential  for  loss  of  live  and  significant  property  damage, 
the  spillway  design  flood  has  been  selected  as  the  PMF. 

Based  on  the  following  definition  provided  by  the  Corps  of 
Engineers,  the  spillway  is  rated  as  inadequate  as  a  result  of  our 
hydrologic  analysis. 

Inadequate  -  All  high  hazard  dams  which  do  not  pass  the 

spillway  design  flood  (PMF). 

The  spillway  and  reservoir  are  capable  of  controlling  approxima¬ 
tely  50%  of  the  PMF  without  overtopping  the  embankment  low  spot. 

5.4  Summary  of  Dam  Breach  Analysis.  Failure  of  the  embankment  is 
considered  possible  during  a  storm  of  a  magnitude  of  less  than  50%  of 
the  PMF.  Due  to  observations  made  during  the  inspection,  failure  of 
the  embankment  in  the  area  of  the  right  abutment  was  considered  pro¬ 
bable  due  to  piping  in  the  area.  Approximately  200  feet  of  the 
embankment  in  the  area  of  the  right  abutment  was  observed  to  consist 
of  relatively  uncompact  pervious  material. 

A  dam  breach  analysis  was  not  conducted  since  the  location  of  the 
breach  (right  abutment)  would  be  such  that  only  a  partial  failure 
would  occur.  It  was  the  judgement  of  the  evaluating  engineer  that  the 
partial  failure  would  not  significantly  increase  the  downstream  flooding 
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from  that  which  would  exist  just  prior  to  the  partial  failure.  The 
reservoir  elevation  would  be  less  than  20b«3.0,  and  the  bottom  of  the 
breach  would  oe  estimated  at  approximately-  lu63.Q. 


It  is  estimated  that  design  modifications  to  the  spillway  would 
enable  the  spillway  to  safely  discharge  approximately  3300  cfs  (59%  of 
the  IMF).  Since  the  modified  spillway  was  considered  as  being  capable 
of  safely  passing  in  excess  of  50%  of  the  FMF,  no  breach  analysis  was 
required.  The  existing  temporary  and  planned  modified  spillways  are 
considered  inadequate,  but  not  seriously  Inadequate. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . I  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  The  earth  embankment  near  the  right 
abutment  of  the  structure  consists  of  relatively  uncaupact  and  easily 
erodable  material.  Several  areas  on  the  embankment  were  noted  tc  be 
very  soft,  and  small  slides  were  noted  on  the  upstream  slope  of  the 
dam.  A  tension  crack  was  observed  in  this  area  along  the  upstream 
edge  of  the  crest.  Failure  of  the  embankment  in  the  area  of  the  right 
abutment  was  considered  probable  due  to  piping.  The  pool  elevation  in 
the  reservoir  is  maintained  at  a  reduced  level ,  and  no  determination 
could  be  made  relative  to  seepage  in  this  area.  No  obvious  seepage 
was  observed  on  the  downstream  slope  or  along  the  toe  of  the  embank¬ 
ment  in  the  areas  at  or  below  the  reduced  pool  elevation.  Based  on 
observations  made  during  the  inspection,  relative  to  the  embankment, 
the  static  stability  of  the  structure  at  proposed  normal  pool  conr 
dltions  is  questionable. 

b.  Design  and  Construction  Data.  No  information  was  available 
in  the  DER  files  relative  to  the  original  construction  of  the  dam. 
Original  design  drawings  were  available  for  review.  Information  rela¬ 
tive  to  the  proposed  modifications  to  the  structure  were  supplied  by 
the  owner's  engineer.  Pertinent  design  drawings  are  included  in 
Appendix  E  of  this  report.  The  modifications  were  designed  by  the 
Neilan  Engineers,  Inc.,  of  Somerset,  Pennsylvania. 

c.  Operating  Records.  No  operating  records  exist  for  this  dam. 

d.  Post  Construction  Changes.  Modifications  to  the  original 
structure  are  currently  in  progress.  The  modifications  to  the  origi¬ 
nal  dam  were  required  due  to  a  partial  failure,  of  the  structure  during 
heavy  rainfall  associated  with  the  July  1977  flooding  in  and  around 
the  Johnstown  area.  The  owner  was  ordered  to  retain  a  professional 
engineer  to  design  modifications  to  the  dam  and  work  has  been  in 
progress  relative  to  design  and  construction  since  1977. 

e*  Evaluation.  Based  on  observations  made  during  the 
inspection,  the  static  stability  during  proposed  normal  pool  con¬ 
ditions  is  questionable.  An  in-depth  analysis  of  the  embankment  is 
required  to  determine  the  actual  condition  of  the  embankment  relative 
to  the  stability  of  the  structure. 

No  seepage  was  observed  on  the  downstream  slope  or  along  the  toe 
of  the  dam  on  those  portions  of  the  embankment  which  are  below  the 
current  pool  elevation.  No  final  assessment  relative  to  potential 
seepage  could  be  made  at  the  time  of  inspection  due  to  the  reduced 
pool  level  in  the  reservoir. 


13 


A  construction  schedule  should  be  prepared  co  insure  tha:  final 
construction  at  the  dam  is  completed  within  a  reasonable  period.  The 
potential  exists  for  excessive  rainfall  to. raise  the  pool  level  in  the 
reservoir  to  an  elevation  which  could  begin  to  cause  concern  relative 
to  the  stability  of  the  structure ,  due  to  che  observed  conditions  of 
the  embankment  near  the  right  abutment. 

f.  Seismic  Stability.  The  dam  is  located  in  seismic  zone  1. 
Normally  it  may  be  assumed  chat  a  dam  in  this  zone  presents  no  hazard 
from  earthquake  provide  !  static  stability  conditions  are  satisfactory 
and  conventional  safety  margins  exist.  No  known  seismic  stability 
analyses  have  been  performed.  Due  to  the  questionable  condition  of 
the  earthen  embankment  near  the  right  abutment,  no  assessment  of  the 
seismic  stability  of  che  structure  can  be  made  at  this  time. 


'  SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7 . I  Daa  Assessment . 


a.  Safety.  Bigan  Dam  appears  to  lx  in  poor  conditon  and  modifi¬ 
cations  to  the  dam  have  apparently  been  in  progress  for  several  years. 
The  reservoir  pool  is  maintained  at  a  reduced  level  due  to  a  directive 
rrom  the  State  pending  the  completion  of  design  modifications  to  the 
structure.  Due  to  tne  questionable  condition  of  the  embankment  sec¬ 
tion  near  the  right  abutment,  the  static  stability  of  the  structure 
during  proposed  normal  pool  conditions  is  questionable.  The  spillway 
for  the  dam  is  a  temporary  structure,  and  a  new  spillway  is  planned  at 
the  dam. 

The  drainline  valve  was  observed  to  be  in  the  open  position 
during  the  inspection.  Flow  through  the  drainline  was  discharging 
beyond  the  downstream  toe  of  the  dam. 

The  construction  of  modifications  to  the  dam  has  been  an  on-going 
process  for  several  years.  Due  to  the  questionable  stability  of  the 
embankment  section  near  the  right  abutment  and  the  potential  for 
increased  pool  levels  in  the  reservoir,  the  owner  should  be  urged  to 
complete  the  construction  of  the  facility  as  soon  as  possible.  The 
completion  of  the  structure  should  include  an  assessment  of  the 
embankment  near  the  right  abutment,  and  the  stability  of  the  section 
should  be  evaluated. 

Bigan  Dam  is  a  high  hazard-small  size  dam.  The  recommended 
spillway  design  flood  (SDF)  for  a  dam  of  this  size  and  classification 
is  in  the  range  of  1/2  PMF  to  PMF.  One  home  is  located  approximately 
500  feet  downstream  and  west  of  the  dam.  Two  additional  homes  are 
located  within  2  miles  downstream  of  the  dam.  '  Based  on  the  downstream 
potential  for  loss  of  more  than  a  few  lives,  the  spillway  design  flood 
(SDF)  has  been  selected  as  the  PMF. 

The  visual  observations,  review  of  available  data,  hydrologic  and 
hydraulic  calculations  and  past  operational  performance  indicate  that 
the  Bigan  Dam  is  capable  of  controlling  approximately  50%  of  the  PMF. 
The  spillway  is  classified  as  inadequate  as  It  cannot  pass  the 
spillway  design  flood  (PMF). 

0 .  Adeqacy  of  Information.  Sufficient  information  is  available 
to  complete  a  Phase  I  report. 

c.  Urgency.  The  recommendations  suggested  below  should  be 
implemented  as  soon  as  possible. 
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d.  Necessity  for  Further  Investigation.  In  order  to  accomplish 
some  of  the  recocamondat ions /remedial  measures  outlined  below,  further 
investigations  will  be  required. 

7.2  Recommendations /Remedial  Measures. 

1.  An  assessment  should  be  made  of  the  earthen  embankment  sec¬ 
tion  near  the  right  abutment  of  the  dam.  Observations  made  during  the 
inspection  indicate  that  the  material  is  relatively  uncompact  and 
easily  erodable.  A  stability  analysis  of  the  earthen  embankment  sec¬ 
tion  should  be  made  by  a  registered  professional  engineer 
knowledgeable  in  dam  design  and  analysis. 

2.  A  reduced  level  in  the  reservoir  should  be  maintained  until 
the  analysis  of  the  embankment  and  the  spillway  is  completed  and 
construction  of  modifications  are  completed. 

3.  Final  construction  at  the  facilities  should  include  final 
grading  of  the  embankment  crest  and  slopes  to  Include  the  placement  of 
riprap  on  the  upstream  slope  as  indicated  on  the  design  drawings  and 
the  removal  of  the  trees  on  the  downstream  slope.  The  top  of  dam  ele¬ 
vation  should  be  consistent  along  the  entire  length  of  the  crest  with 
the  top  of  dam  elevation  equalling  the  top  elevation  of  the  spillway 
abutments.  Protective  vegetation  should  be  supplied  for  the  embank¬ 
ment  crest  and  slopes.  All  proposed  modifications  should  be  completed 
as  soon  as  possible. 

4.  A  regularly  scheduled  maintenance  and  operation  plan  should 
be  prepared  and  implemented  upon  completion  of  the  project  to  insure 
continued  safe  operation  of  the  structure. 

5.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

o,  A  safety  inspection  program  shoulc  be  Implemented  with 
inspections  at  regular  intervals  by  qualified  personnel. 

% 

7,  Positive  upstream  closure  should  be  provided  for  the  . 
drainline,  or  the  drainline  should  be  plugged  and  some  other  means 
devised  to  drain  the  reservoir.  An  alternate  method  for  draining  the 
reservoir  should  not  Include  a  pressurized  pipe  through  the 
embankment . 
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APPENDIX  A 

CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 
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RIPRAP  FAILURES  None.  Riprap  is  planned  to  be  placed  on  the  Riprap  Is  planned  for  the 

upstream  face  of  the  dam.  upstream  slope. 
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FOUNDATION  Not  applicable 
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BIG AN  DAM 
PA  237 

Sheet  1 

Front 

(1)  Upper  left  -  View  of  spillway  approach.  View  towards 

the  left  abutment. 

(2)  Upper  right  -  Close-up  view  of  spillway  approach  and 

earthen  berm  across  the  approach  to 
spillway.  Note  three  corrugated  metal 
pipes  through  the  earthen  berm. 

(3)  Lower  left  -  View  of  across  the  crest  of  the  dam.  View 

towards  the  northwest. 

(4)  Lower  right  -  Outlet  for  drainline.  Note  valve  at 

outlet. 

Sheet  1 

Back 

(5)  Upper  left  -  View  of  tension  crack  along  upstream  edge 

of  crest.  View  towards  the  west. 

(6)  Upper  right  -  View  along  the  downstream  slope  of  the 

northern  embankment.  View  towards  the 
west. 

(7)  Lower  left  -  Downstream  exposure. 

(8)  Lower  right  -  Downstream  exposure. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1  (Dam  Safety 
Investigation),  September,  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California. 

A  brief  description  of  the  methodology  used  in  the  analysis  is  pre¬ 
sented  below, 

1.  Precipitation.  The  Probable  Maximum  Precipitation  (PMP)  is 
derived  and  determined  from  regional  charts  prepared  from  past  rainr 
fall  records  including  "Hydrometeorological  Report  No.  33"  prepared  by 
the  U.S.  Weather  Bureau. 

The  index  rainfall  may  be  reduced  from  10Z  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook  adjust¬ 
ment  factor.  Distribution  of  the  total  rainfall  is  made  by  the  com¬ 
puter  program  using  distribution  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in  develop¬ 
ment  of  the  overtopping  potential  is  based  on  applying  a  hypothetical 
storm  to  a  unit  hydrograph  to  obtain  the  Inflow  hydrograph  for  reser¬ 
voir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This  method 
requires  calculation  of  several  key  parameters.  The  following  list 
gives  these  parameters  their  definition  and  how  they  were  obtained  for 
these  analysis. 


Parameter 

Definition 

Wlu  re  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
top graphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

♦Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  it  Accompli shod  by  using  Modified 
Plus  routing  techniques  whtrs  ths  flood  hydrogrsph  is  rout ad  through 
rasarvoir  storaga.  Hydraulic  capacities  of  the  outlet  works, 
spillways  and  the  crest  of  the  dam  are  used  as  outlet  controls  in  the 
routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calculated 
and  input,  or  sufficient  dimensions  input,  and  the  program  will  calcu¬ 
late  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface  areas 
are  either  planimetered  from  available  mapping  or  U.S.G.S.  7.5  minute 
series  topographic  maps  or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percenteges  of  the  PMF,  the  com¬ 
puter  program  will  calculate  the  percentage  of  the  PMF,  which  can  be 
controlled  by  the  reservoir  and  spll'.way  without  the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer  program  is 
equipped  to  determine  the  Increase  in  downstream  flooding  due  to 
failure  of  the  dam  caused  by  overtopping.  This  is  accomplished  by 
routing  both  the  pre-failure  peak  flow  and  the  peak  flow  through  the 
breach  (calculated  by  the  computer  with  given  Input  assumptions)  at  a 
given  point  in  time  and  determining  the  water  depth  in  the  downstream 
channel.  Channel  cross-sections  taken  from  U.S.G.S.  7.5  minute 
topographic  maps  were  used  in  the  downstream  flood  wave  routing.  Pre 
and  post  failure  water  depths  are  calculated  at  locations  where  cross- 
sections  are  input. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 


NAME  OF  DAM;  Bigan  Dam 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  «  24.0  inches 


STATION 

1 

Station  Description 

Bigan 

Drainage  Area 
(square  miles) 

2.0 

Cumulative  Drainage  Area 
(square  miles) 

2.0 

Adjustment  of  PMF  'or 

Drainage  Area 

6  hours 

12  hours 

24  hours 

48  hours 

72  hours 

(Zone  7) 
102 

120 

130 

140 

N/A 

Snyder  Hydrograph 
Parameters 

Ct 

•fci’SHJ.)  V  3  hr 

tp  *  Ct(LxLca)  0,3  “rs. 

24 

0.45 

1,60 

1.61 

0.57 

1.56 

Spillway  Data  (temporary  spillway) 


Crest  Length  (ft)  38 

Freeboard  (ft)  7.7 

Discharge  Coefficient  C'*0.95 

Exponent  N/A 


(^Hydrometeorological  Report  33  (Figure  I),  U.S.  Weather  Bureau 
'and  U.S*  Army  Corps  of  Engineers,  1956. 

(2  hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore 
District,  for  determining  Snyder's  coefficients  (Cp  and  Ct). 
(^Snyder's  Coefficients. 

(4)L«Length  of  longest  water  course  from  outlet  r.o  basin  divide. 
Lca*Length  of  water  course  from  outlet  to  point  opposite  the 
centroid  of  drainage  area. 
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CHECK  LIST 

HYDROLOGIC  AMD  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  *-n  -g  _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  *  Ks  ar.f.| 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  IbM.i  p  in  acaAfaj 

ELEVATION  MAXIMUM  DESIGN  POOL:  --  2070.0  [propped] _ 

ELEVATION  TOP  DAM:  2068.2  flow  anotl _ 

SPILLWAY  CREST: 


a. 

tilevaMnn 

2060.5 

b. 

Tvne 

Trapezoidal  channel 

c. 

Width 

Bottom  width  ■  38  feet 

d. 

Length 

Not  applicable 

a. 

Location  Spillover. 
Number  and  Type  of 

Left  abutment 

f. 

Gates  None 

OUTLET  WORKS: 

A.  Typ«  _ 12”  dlametar  mar  <rnn  p<  p* _ 

b .  Location  .....  .-i.  —  —  -  —  ■ 

c.  Entranca  inverts _ Unknown  _ 

d.  Exit  lnvarts _ 2044. 5 

a.  Emargancy  drawdown  facllltlas  12**  diameter  mat  imn  pipA 
HYDROMETEOROLOGICAL  GAUGES: 

a.  Type  - None - 

b.  Location - - 

c.  Racorda  _ Nona - 

MAXIMUM  NON-DAMAGING  DISCHARGE  «  Unknown _ 


Note:  Elevations  refer  to  MSL. 


D-4 


*  L  ROBERT  KIMBALL  A  ASSOCIATES 

□*  CONSULTING  ENGINIEM  *  ARCHITECTS 
=-  ESCNSSURG  PENNSYLVANIA 


NUMBER 


-  ZS' 

SHEET  no  J  n* 
■Y  PATS _ 


Si.  S'/. 

:r~) 

£>/  S  C//A  'J£is 

<c*s} 

2  o  CjO  •  3 

U" 

o 

o 

2  o  6  / .  O 

o.5 

4o 

2o<4Z.  o 

/.  5 

2/0 

2  o  4  3.  o 

2.5 

2o  o 

3.  £ 

-3d 

20  ir.  O 

*4.  5 

//So 

2  O  'O 

5*.  5 

/£  So 

2oG8.2 

7.7 

Z  7  /cO 

2  o  7oo.  o 

7.5 

5  3  20 

C  y  r2 .  c 

//■S 

_ gg.?..?  _  ..., 

*/  =.  A,  -2 


±r  z.  ^  >  v 

» -  =•  2 


3ao 


O  Co 

tt  •  2 

o  7o.  o 

?«7/.0 

2 

1 

/  £  • 

fs. 
m 
X  *x 

w  <  I 
I  3  < 

a  a. 

o 

u.  < 

US 

*”  *  D 

u.  > 

c  ~  a: 

J  -  3  5 

—  ►-  s 


X  <  r 

>- 

£ 


<£\ 

3 


<M  O 
^  tA 

o  <> 

N  A 


3  3 
t*>  fN 
O  * 
on  m 


-•  r>*  C 
I  •  -• 
9  r* 

<0  N 
O 


A  C  3 

•  vO  ® 

O  3  «A 
^  P*4  -* 

c 

o«i 

I 


'  3 

* 


O 


irO\C 

o  « 

f*  -•  *  ** 


*  O  o-  o 
«0  «  •  3 


i  * 


h 


ai*ar-hhil„IW. 


y  i 


f  ' 
\ 

b 

s 

h  ‘ 


u 


i  \ 


3 

o 


o 

N 


3 

3 

• 

3 
N 
X 
.  ** 


>  iflr 

7*  o  0  rg 
*\  — * 


3 

O 


rr  <«r  x  n  ® 

"*•  -4  3  ^  NH 

«  «*  -g  -* 

-/ 

o 

V/)  > 

< 

>  0  - 

1  -r  •••••••  • 

#Or*0>C0X4‘ 

*—  ^  ->4  tm •  ,n  fn  «»g 

2  0  N  -« 

-M  li 

a 

o  * •  «J 

O  X 

•  •  • 

rg  4  A 

a . .  •  ♦ 

It  u 

Otat  C  -*  >j  rg  .£  *>  *-« 

C  T  <*\  rg  -H 


u 

< 

I— 

<  2 

< 

a 

X 

i-* 
<  • 

a: 

Si 

a  u 
o 


*-  *3 

-*  an 


3  *-* 


M 

CL 


a  < 

4* 

0  > 

o 

<  •  II 

•“  I  u 

<  >- 

~  L. 

r  x 

o  -  < 

-3  wi  a 

I/)  KJ  IF* 
U  J  QC 

UJ  3  O 
ui  2 
3C  < 

& 
3  U 
0 

•  X 

^  -J 

I  3 


0 

0 

3  2 

>-  UJ 

ac  > 

H*  — 

0  o 

£ 

O- 

X 


0 


O  ©  rg  r»  ^  ^  j'  in 
*  «£  0  m  0  < T>  ph 
i5  rsi  rv»  ^ 

< 


2 

uJ 


u. 

Ui 

O 

sJ 

< 

-i 

W 


X 

C 

ac 

£. 

& 

< 


0 

UJ 

< 

2 

O 

oc 

o 

3 

o 


OflDfNiN,-^Oi/> 
3  r*  <?  ■»  m  #•*  ^ 
nj  ni  -h  n 


o. 

I 

u. 

O 

I 

o 

uJ 

•4 

CC 


^30  C'OOtT  i 

4  ^  »T  ^  f*>N 
•*  rg  -* 


®  -<  3  OC  4  N  u 


a 

■* 

ff 


2  g 


ix^-^ccjm^noi 
c  ^  «f  r*  i  h  ^ 


2 

3 


-♦  <6  09  i>  4*  rg  +* 


o  o 

3 

< 


3 

N 

• 

X 

3 

3 

N 


3 

3 


h» 

rg 


ut  O 

ac  o 

**  *-4 

■3 

H* 

<  1 

< 

z 

3 

3 

a. 

3 

3 

Vl 

•A 

• 

• 

mm 

0 

3 

0 

X 

3 

0 

UJ  -4 

<  • 

N 

<■* 

X 

OC  -* 

< 

3  0 

2 

*•*  3 

•>• 

A  r g 

»-  a 
ac 

X 

-1 


A 


3-0 

X 

X 


-  3 

a. 

3 


3 

2 

X 

a 

< 

or 

3 

cr 

3 


Jj  O  ■<  UJ  —4 
<  °<' 

-  2  - 


20  3^- 

O  X  Jj 
X 


u> 

M 


a  < 

x 

3 

u 


<3  cm- 

< 


<0 


3 

f* 


3  3 
>  3 

<  <• 

3 


*0  O 
c 0  O 
o  o 

w  ■• 

w  o 

I 

1 

0  o 
0  <• 
o  o 

-J 

^  i 


^  D 
^  3 
—  O 


X  3 
O 


*  3 
3 

un  O 

11 


3  O 
< 

•J 


-J  o 
3 


v/) 

2 


«/)  ^ 
a 


2 


3 

3 


an 

vO 


3 

3 

* 

4 
* 
3 


3 

3 


.  0 
3 
N 


3 
3 
•  - 

nj 

0 

3  . 


O 

3 


0 

3 

N 


>  3 
n 
• 

3 

0 

3 

nj 


w  c 
o 

<  * 

►*  fNJ 

uO 

o 

rg 


^  3 

a  « 

x  3 


<  3 
ui  » 
CSC  3 


3 

< 

♦ 

w 

3  * 

O 

~  O 

0 

^  o 

— < 

X 

"i 

* 

« 

« 

J  3 

< 

1** 

4* 

S .! 

/> 

X 

X 

rg 

> 

'V 

M 

rg 

3  0 

&  « 

3 

<C  K  ^ 

3 

H.  U. 

• 

3 

5 

3 

>  % 

X 

• 

• 

• 

Uj  3 

r« 

O 

4 

O 

•g 

X  A 

0 

tM  • 

O 

UJ 

5  3  ^ 

0 

r^l 

3  C  * 

~4 

rg 

Q  <\ 

u 

# 

%  3 

V 

' 

X  % 

3 

X  3 

3 

Ui 

• 

•  ‘ 

« 

• 

—J  •% 

3 

rv 

04 

Q 

u  « 

0 

0 

X 

a  x 

* 

0 

O 

Q  0 

rg 

31  3 

^  o 

O  ♦ 

rg 

3  3 

U 

3 

* 

• 

• 

3 

0 

o 

X 

• 

N 

rt 

0 

Q  3 

3 

o 

-•  % 

*  3 

'V 

a 

0  v 

« 

• 

-• 

-J  0 

0 

0 

** 

W  • 

3 

"4 

0 

0 

OC  3 

3 

O 

UJ  0 

• 

fv 

o 

3 

rg 

* 

• 

• 

• 

O  i 

o 

3 

0 

C 

3 

IM 

1  3 

• 

3 

W 

N 

U 

< 

> 

2 

u 

t- 

C 

a 

M 

< 

u 

< 

< 

X  C 

u 

a 

> 

o  o 

w 

< 

ku 

-J  • 

< 

mJ 

u  C 

u 

U. 

0 

a 

JN 

3 

0 

0 

wn 

x 

3 


>  <» 


3t 

3 


< 


D-10 


W  >0 


I 


1 


jr 

MMrxr  d* MO* 

* 

-ttflL  4^«Ai  V 

**o  e/td+s+sm*.  r  lhacl  s* 

Ct  ***£&  4*0  AaA/ 

5*fl  A  ?  ’  ■>»  *vfc«7t 

•v.w.y^  m  t*  r  j*Sv 

/\v'W  <■  *  %i-V  *A_<.*AV  ,\J.«  i 

T\z  ^>4  V»  ijv-  ii.  ?c  O 

\ 

L\ 

'/*' 

'V\ 

&\~  • 

,  *r  :: 

. .  Af  %  ' 

r  T  T 


-U_\  U  I  LU:  I_L  I  ! 


*  tJf  .V 


L  ROBERT  KIMBALL  &  ASSOCIATES 
ting  ENGINEERS  ft  architects 


»• '  r.tSLvW' 


.niAoa  it  t.*a>r 

*#**'<*  *CAQ 


itfv  AiQJ£-.. 


5- 1 


,..J2  - 


~gawm>' 

“ — —  " — -••rrorrm - -  •*  ~r”  —4 

v  -  %&&...  . 

»-*wb*w  jcwrs  \ 

'*■  .  •  .  ■■  - 

-  *»•-»  \ 

<im~ C  !  #66> 

vw><, 

«  y+/i"  6c*  H*V5 

/V  <sr\.i!^  o*.  **£«. 


W:\Cj. 

QQ-Ji'i£L&. 


<w* 


TYPICAL  secr/OM 

a.\KWBKl  PA/M 
NT* 


c.  >'2"<i*auT1i.o 
*tir>*A* 


U£MQi 

H _ ti. 


t-~Lcu>  rA'<~.-,k  Kkt-A-ur- 
M/AC.  a/aAA'  t>AM 
.  soA»«*ser  county , 

section: S  At/V£>  OZTAUS 

rvw  1 

— 

KMI  4S  M'TVO 

THE  NC1LAN  ENGINEERS,  INC. 

•ONMtT.  «**UW*A 

ra»«4< 

t 

OMWMSMQ. 

|  CMCttb 

£ 

EZ*z:zmB 

L j 

L.  ROBERT  KIMBALL  S  ASSOCIATES 
consulting  engineers  a  architects 


General  Geology 

The  Bigan  Dam  is  located  in  the  Allegheny  Mountain  Section  of  the 
Appalachian  Plateaus  Province.  This  section  lies  between  the 
Pittsburgh  Plateaus  Section  to  the  west  and  Valley  and  Ridge  Province 
to  the  east.  It  is  typified  by  rather  open  folds  with  flank  dips 
generally  ranging  between  5  and  20  degrees.  The  folding  is  more 
intense  than  the  folding  in  the  Pittsburgh  Plateau  Section,  but  is 
unlike  the  Valley  and  Ridge  Province  in  that  the  valleys  between  the 
ridges  stand  relatively  high  and  are  underlain  by  rather  gently 
inclined  strata.  Structurally,  there  is  a  parallelism  of  northeast¬ 
trending  ridges.  The  Bigan  Dam  lies  on  the  eastern  limb  of  the 
Somerset  Syncline  about  three  miles  north  of  where  the  Negro  Mountain 
Anticline  terminates;  therefore  the  common  limb  becomes  the  Deer  Park 
Anticline  which  lies  on  the  other  side  of  the  Allegheny  Front.  The 
strike  of  the  strata  in  the  vicinity  of  the  dam  is  about  N27°  E,  with 
a  dip  of  about  3°  NW,  No  major  faulting  is  sited  in  this  area. 

The  rock  underlying  the  Bigan  Dam  consists  of  fine  grained  to 
conglomerate  quartzose  sandstone  with  some  cross- bed  ding.  Such  strata 
are  at  the  horizon  of  the  Upper  Cononquenessing  Sandstone  of  the 
Pottsville  Group  of  Pennsylvanian  Age.  Rocks  of  the  Pottsville  Group 
lie  above  the  Mississippian  Mauch  Chunk  Formation  and  extend  upward  to 
the  base  of  the  Brookville  coal  or  its  underclay  when  present.  This 
group  consists  of  alternations  of  shale,  minor  coal,  clay,  and  major 
sandstones  and  has  an  average  thickness  of  150  feet.  The  Upper 
Connonquenesslng  Sandstone  lies  about  midway  in  this  group.  Coal  beds 
of  this  group,  such  as  the  Quakertown  or  .Sharon  coals,  are  notably 
irregular  In  thickness  and  structure,  and  may  also  be  composed  of 
several  benches  of  coal. 


